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mennory. Based on the dot to be formed, a drive signal is applied to 
the print 

head, based on the timing signals. The output timings (nO,n6) of the 
drive 

signals (W1,W2) during start of reciprocating motion in both direction, 
are 

individually adjusted. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also 
included for the following: 

(a) Drive signal timing adjustment method; 
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(b) Disk which stores the control program 

USE - For inkjet printers used with computer. 

ADVANTAGE - Improves print quality during bidirectional movement 
of head. 

DESCRIPTION OF DRAWING(S) - The figure explains timing 

adjustment of drive 

signal. 
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memory. Based on the dot to be fomried, a drive signal is applied to 
the print 
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individually adjusted. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also 
included for the following: 

(a) Drive signal timing adjustment method; 

(b) Disk which stores the control program 
USE - For inkjet printers used with computer. 

ADVANTAGE - Improves print quality during bidirectional movement 
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of head. 

DESCRIPTION OF DRAWING(S) - The figure explains timing 

adjustment of drive 

signal. 
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[0 04 51 ^-irtl-y>'31*-r9-rV2 6<Jmfirrt«C <»5<i^i&^0k O-T*. ^'av^'4 6l±«|5IBo»m»5 
tt^3*Sli!8tt, r5x:^2 60«kl«TK:^8 30 HM^k*. rai»»<v7r 4 TJl's.-y F6 1~6 6fc: 

>j y 1 S^fiBaBrtgic:flaS^6®M»3 4 k . #y Xrt^r k<0 F v F^jTV • =t7<Oji^ia»(i#* 

'¥^ry-yift~:J'24kc»5|afc^SS»0«a»<rt^F3 6* rtSS Sfcrffi^rr*. 

5^t*r-U38k, #iry-/>'*3 1<OS(;Siea*tt [0 0 5 1 1 »»^^4^5 5»i, ftdSSO*^ 

ai-r5ti^iaj-fc>^39^*»^aME3<iTv^&. siixv^s. iai»5 oi4(rawi^**«i-4aBiik«r 

[004 61 c:<07-yv^pRTtf>^+y ^5^31^ h^O',^m^^mmKim:frrh, mm^^atM5 

il>f>^' (K) mmir-hV-yi^l Iti^ry 5»4. 5ai«5 0*»f><D©^*:S-:yv^T's<y F6 1~6 

(c) , FS^r>' (LC) . -^^y^ (M) . 7^ 6<?>#yx/i^5afcaJii-^-*ffiBM3B**flW-S. KCH 

F^-fe>^ (LM) . >fxo (Y) <05fe<?>-f>'^*ffi ^LfcjiO. '^•yF6 l~66lcj±, ±^8E«»ft<?>iaaf 

S . ^ Y y -y >''3 1 «J5Ta5<09I^-y F 2 8t:»4ih6ffl 40 ti^5 5»±, C: 3 L<itlia«'5lB3ai&#aiLT , #^|C 

cD'f y^-QtaSflB^-y F6 1~6 etfim.iilX^.'^i . ^ MJfcF-y h*Jg|ftBrffiSraS^I^-f Sy^TBSBlS^* 

•vy -/v-'s itf^isatca. c:f>«-fefH^y Ffc-f v^^' aj*-rs, Tvy^pRTi^sc^ta^smfsjwxfytti 

s . -cfflrawcp ROM4 2 fcatt$ti.r v>« , 

[00471 @4»i. 'fX^'l!tfBffl'v.-yK6 1~6 6t: [00521 iC:T. l»i»Bfl5*fltt:-5V^TilW 

yx;p«ssj4, «-ferkt:'f>'^*Btai-r&6ffltf5y T-fts. H^sidfc. rawt^^tfass 5J±, ffin 

X;PrU'f*»4.^->Tt>0. 4 8flif5yXrt^Nz3&«— ^ »3B<0JBtti&#^S/<7J^-^'$^a«LTte<-?«*y 

«yXil^e>y^k-C=f-©ttfc:H5l|S<lT«f^6. ^yX/P 5 1 , Z<7)jt=e\) 5 1 <7>^i:m^^LX—^tzfm 
rMtOiJ^aSE^lftlcOfiiaBiav^fc— StLT<-»6. 50 f S*19<yf-52, itf5S519->'^5 2<Daj*kaj* 



15 

2 7 •i'-f- 5 4«aS**T-^D^^x— ^K:3a(rr6 D/A 

[00 5 31 i'a^:?^^!, 2. 3<±|«^5 03&>4, 

^ 1 «^ * y 5 1 K:7'-^<i^$-A*-r SRo^3&'e] 
S<l^-CftS. :?D-5'^'<I#2MLXty 51fca«S<t 

rai«9Btf5as:ftcDiat&*jg^&<i#-e*&. p 

[00541 H8Ji:PTS<i-tO*J*K:^V^r*:t^ 

h. T^^mt^i. moaMh^iruj^^pRTo 

»«g<02e. flP^3 6 0DPI<7)|S||atnBa-f-S. 
^ 'J -y 1^-3 1 t:{i3te^-fe>-9-7 3*««i. ^.ilTtJ 0 . # 

SIS4 0(i^-\' y £^3 i<o^^SE:^<ofiS^«kai^ 

[00551 -b V^»4.a}*S*tfc-»<;l'X=&^a5f S 
CfcKiO. li^0a5JaJL««ff6gT^^y-/>f3 liO 

4f-r y y>''3 1 i:KBfcOlMMit-^fc:tjyi*L-C<-^S. 
7 2 0DPI-C«iffl^ff3«^li. iOJ:^fcLT# 
«5*iyi^WPTSlt^t^S. H*t»J, 7 2 OOP 
Itc«J5-r6PTsm^<0Mt^L>t, 5:*>, PTS<i 

[00561 H9(isga»»i&^-rs«tf £^^B8 
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1 6 

;>«t y 5 1 tlifeitS 2;^<?>X;|/-U-V36<*THP 
1. A2. A3 - • • <07'-5'*M3*l.*«^*^L 
[0 0 571 PTSm#*«ASJ$*t, 8»«3g<0*«# 

10 mb^tikmiS:c^ m^TYi'Xifim&^iiht^ jt 

«y 5 l3&»^,fi*DOTKUXt=«JSUfc>UP— U— hA 
039«^'a-/^li^2tC^UTmi 7 yf-5 2»Cfiat3 

LTx;l— h A 0*^S<to!inS:$#ute*«fla*3*i 
S. ®2^-5'^5436»^>aii>Sna«B84. 

(i. D/A3SftS56-Ctt^«'>(CffiB$it.. «B0tNiat 
57. «iSlM^58r«MiS*l.r«^-yHfcaS*S*L 

20 [00581 ^'0'5r^<1^23&«A*S*l.&fc. 

5 236P«'5>tt 2»BtfDr KVXiCWJCLfcxn— h 
Al*«lii««S5 3taS:ftSti, SBEf^HfcSsiix;!^!^ 
-bAlCWiBbfcfSk^rS. afcSaifiirCJi, Alitfi 
OkUTIr^*. S^SaO. 2»B<orKU 

tl^. tin, 3«B<OTKl-;^fc:«iBLJt>?.yU-^-h 
A2li:m<'3e«^3/Lrv>£. S!r>T. B^&X 
0. 3»BOTHW'X*^SSSiifcBra-C1±«BB4-« 

30 [0059] jt=e*J 5 1 JC»4. >i;P— h fcj«=. Mi 

IB$^»4 n OTfc ») . yt.n^i^- h A 1 fc:*tUT«lt 

Ctf«tl$^t:i5tJtBIHraJ:ftS*i.S. 
[00601 Z<nXoizmm^^^5 5^Zi'ti-f^^ 

m^2ims3mttzttzj:i . @f^<o^fl^ET«E 
40 s*. -»*ty5it=^s*isfi*^^s^6c: 

^^SaO. X/l/— W-hAO— A3 It, «a$^n 
0~n3 1 i^il^tdem^itZPROiaA 2CeeL 

50 ^, -^-y K 6 1~6 6 W-f-^l-WltoS , «-f-^*ffl 
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[00611 rUV^'PRTJi, ipi^&mSLizJ:0. B [ 0 O 6 4 1 C«>Bl*«BattS*i.S i: . CPU41»±B1 

^.O3^<OH yV^JMW-*li0afc-:>V^TiffiW-$. [0065] C:<09lg|x-^'l=ll-:^V^-CCPU4 1«, 
HI l»4-f>'i'36tRtai$<i&K«>'X;WNz<^)«»a8B d (;:«.-r-y7-S20 ) . 

6 . a 1 1 \iz.i5\\xwaivm x^t^smsmimnn v -y lo ms^h^-iSf imiim^<^ 7 r 4 7 wi^f 5 . w 0 

h i&ttas-riBKoaaBtr** . Biad 2 (cfev^t— a.. LTettffl<OT-^'*ia^siis t , c p u 4 1 (4±^ 

txV»?PE<r)«i*fflWfiHcr6i:, >f>^ja»6 aEfcLT'^P-*-y-yi»3 l*ffiBBL^nO««.F-yh*«« 

8tf3Brffi«*JS:*:fS:«nfiicta:y3i^PE*g5et- "TS (XT^^rsBO) . 7-y >'^PRT««^rtc 

6. i<':^B»4'f ^^^^886 83&>4,<^>f V^tfDfia&aK 4 8®?3yX>W^«i-CV^«*>^. COSaafc:J:048 

J:Ofc?lBi«c*f*>*iSfc». ^->t*Xi:i«f*tS-f>' *o9X^'36qaft5<iS. 

^'IISMeJi, HI KOttSAtC^LfcaiOyXyPNz [0066] JJCC, C P U 4 1 «SJ^$^ff 9 (Xf^-/ 

tf5rt^it'^^^)t'«^Bk=5:*. hi l<Oie«-C^-rS® rS40 > . -:>*0. Smti-ytCfStX^th^^tL 

ttJB^fflvn EBIdllc^J:dlcSfilt;&a»;c{KT$ :C:Bf%<^0J|-CQlBlimKc:^&4f5. -^LT, S» 

•e-Sfc, -f>:J'a»68<'^JKaKI*Sefc:SS«K:=Sr&*> fflA-y^r 4 7fc:aOBffl<?>T'-:J'*S^& (x-r-yr 
^. ^:zx;*x<4«®A^cit'<T::*:&<rtH^^'v^:^3t^ 20 S 5 O ) . JiMl^af53S»OJt«>. aaBlffl<Ox-:J'<oa 

i<?5fc&. ;><-X*XA»*^ Ol'ifflfcr'^^X.-CV^vvtt ht^Jg^L (X7^-yrS6 0) . W^^^fro (xf^y 

S (*t«A) *>^,»4*aiBfcJ:i;f*QBC{c^ri:<:*: rS70) . JJLt<OS!»$^9llH3WI^T^**T (Xf^y 

^tc^ y^^mmm^it. -?<-X;*x*^:fc§<rt«t:'s rS80):, o*0A*3*iX;eiBI-f-:J'*<»*>**T 

[0 0 6 21 C:<?)<l:^ti:exvUH^PEO«^*fi<-r i8T-»6. Mitf. «^x^'Sai6^*fctt«Bi*Olr^ 

SRCEBIdl. d2) tfl^Eft*. r>*»)yX;k*KB ^^j&^^rWA-cm^SfetOi: LTfciVi. l 

Ht6ii:*t-C#S. HI 2t±3|sSQiW(ctJ»tS8»»3B fcJ:*.^. #7X:}'<c«a»<oyX/Ki»itJ&rSS|iJJi-CiJ 

«X0)K9»^2<O2«aifrfflSUT^^6. i^lMI^^ 2DCOS0S*3&fl:S*. WIHO]Ba*«I0#i.SC:fct> 

iL^ti</) V ••/ him&^f^fsiSTmij^tLh. ^f^mk [ 0 0 6 s 1 ( 3 ) k y vm&iS' ^ 5 >f^wsi •. ^mt 

ryv^PRTTJi. /hHyh4:*Kyh Bl"FT?»4}5D6ri6S«fcfel,>TI<y 
*^]Blffi«6P±«oJa0r^tfl[a«c^tr& J: ofcjRffa 5 >':r<'^K$^ff 3«^$^fiHKrrS. icoi^ 

S3{p'PSS*LTV>a. filoT. BilWSBWl, W2<0Sl 40 14. y^J>'9Yy^f^9(><n\'':fhm&^^^>irm& 

-fit^h^>ymi\SSi)}'rhZbliZ.X^^ ±Yyh^mL Wl*^S*lSii:fcJ:-oTtf*>*l&. Hl4»4Ky 

(006 31 (2) Hy hJB^l— f->':±i*<;)ry>' (T^mii. 3>'tfjt-^'9 0fflOCPU81#Slffr6 

^PRT*5S«$^9IieW-«.J©^<0$J««St:ov%TaBfl «!yilT*S. *3lttta|T»4. r^y^' (K) . s^rv 

fS. HI 3»4Ky hJg^U— ^>'<07n— ^^r-ht* (C) . . ■7-tf>^' (M) , 5>f K 

AS. i<o«S»4, r'jy^F^^Age**^.*^)^^^ -^Hfvrj' (lm) . -fxo (y) <o#fefcro&, :^cHy 
fi!oT, :rUV^'PRT<0ilI»S6a4O(c:(8i.^><tytC «fKyb. /hHy hOJB«^-f 5V^^<Oiffi*ff 

P U 4 1 1fimrth9mci>i>. Jfirti, c c:r»4}R*lfil o . 

S»*ffa<a&*^Lfc. 7-U:^^PRTJ4. BiBJt— (00691 iwTli. ^7 y ^ i&Sifefei: UTS^J 
H<?SgSK:i6tT-^riSl<»MH9^*iV^-C<0*Fy hSr 50 :*K-y h*S*Hy hi: LTjW?Ufc«^$fflfc:k 
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00) . T^Xh/'C^r-vox-^'tt, ^^yt^i^Stt mSilfeK->'h3e»fiWB«»cKW3<l>i>'<^->'i&a« 

[00701015 »4xX hyX:Jr_>.ioaff flt:Jr>f a v-^^TfllBIS^UtxX h^trJ'-i'Klffl^t-S . 

y^^fcwu-ciawwfci-BtfMS^Tssjxjfesaiwc ^'->Tffiaai»**t&;:k»c±o. 

Jg«ffltai:<OlMRfcoV%T*l,^t. Witf, '^•v »J <y [ O O 7 3 1 V:^ PRT<?5fiMB«»4. ^ ^ LTTOI 

31*«t*>^*^<=^lrr*ffl8«ctJV^T. A-C^t^P $*l>::7">?.h^'C^'— >'*JHSL, -eo5+T«t.ja«F=&B 

TST-f V^'ifrBtaSLTBSfPPfcH-fh^JBtttnri: «*^E»S*lTV^*t>OSaiW*. CPUSlJi. » 

«^4. ^irU >y i?3 l<?*&»C«n6l*#«LTji[S^rP S 1 0 5 )'„ 01 Siz^LtiPtVii, mf^rmi^^ 5 

PTStr-f v^'&otajL3tJia6*:l4M»PP*»^.r*ut >f SV^^t— r/PtbTavea-i^'PC^oxt yc:— 
«0r^^K•y^AS^B«S^^.&. CT*L;tPTSrW V7 MMSSL^ith. fiLhTr^ -y ^' (K) i^K yhKov^ 

^Btaj Lyt«^ti<4B*p p t: H -y him&^tii . z T , smmtmsmiomi^-< s vi^^iiKtss^RT L^t 

<oJ:dk:'f>'i'<?5i»taiaKC;iBt.TPTSi:M*o«j5 30 

KftiiKrs ^1 k icj: >) . H -y hi^mAm&immt [ o o 7 4 1 ;z-c. wa^^ s vrto^^r^fc-^v^ 

sit*«r&s. ±jB7';^h/'«:J'->'«r)-9«4, PTs Tnwr*. mi eMm&9 ^>^r</:mssm^ti:nsm 

[00711 JB*^' ^ 5 :^^^fl:^Kl4. m2.ammB meiSim^*^mi^izAi,iSrS< J: d Jca»?stLS . 

ffym»tZj:->X^SStlh. tmLtiPTS<nm(.T iC-CI4. i<Oj:3*CPTSS:SRLy5_b-C. SEKSa 

r^SrV^. B^O(iJ:0«>at^'S:S»4ll«Sm: atCieSir<0@»»9g»^L>&. r*J>':^PRTt4. 2 

^PRTeDSa6aBW4. ifeCH9. Hi OTHHaLyta ^PTSJ3l»«?>SEfi<':«flli:K/t7^-^'i:<»5Wtti 
0, ;^/t~U'-M:ffiS^Wffl;^i-&i>-«:ra'«<^»c: a+t^LJt. AO, A1"*5x;P-U— ^;fcSttr^- 
^g°rffii:^:->•CV^6. ftoT. ^i^^>cO/<7J<-:?S: S. nO. nl -sWIiJS^iSWct-S. 
SsELT, ®^PTS36»4.raW»BWl. W23WB:ftS [ 0 07 5 1 g^PTS*>it,«t^nOJC«S-r*^ 

m^^-thZbifiXth. $l«ilS4 0OCPU4 1 0iim0Xi>h. tm^n IffM^ XiU—U 

{4. 'r:^h^^9-yffy0mm^^tiX\-^hbm. P -bAll4fl*>«k'5rS. i<?5iatc. IB$«ran0~ 

TS«o]^t:J:6}Bffi^'-f 5:x^^tf>gEgE$^1^t«io n l liJJ:t^x;l^p-hAO~Al liTS^fflir^Tffi 

<z^tf>m&^itftmmirim^mi:m\''^x\''vhim naagwi , W2t4^sit&. a*»^.^^*>5rjio. 



b, CPU81J4fitJfc:^fef^*K-yh, «J^r7 
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[0079] C:dUTaWI;Sn3ttSaMc36^V^T. ttffi 



21 



f&CttcJ:*?. IHII«9g(?5ai^J:5^>f 8114. jMtSiifca»S4«F<y ^*A^rrSJSa*^T 

Y^v<m^mt^m^hz.}ii^x%h. 3 (XT-^rsi20) , 

[00761 5fefc:H15fc:^L:^«T<i:. y'yv7<m [0080] «(CCPU81«4. JSSlS ^ ^v^<nWi& 

Uj 3fii^8»?$tut, iSfMiOJgffi 10 i^XWT\.itis^is-^'^m:th (>^7^-yrsi2 

:^^>f^>'^*«r3j «a^-r^t<?>htittf. laiWS 5) . xxy:rsi2 0(ci5V^TiSE«*H-/h3WgS 

a»«4=^^u yi^'3{fj*)&*^*<c^sw-^t^ott- dts-swc^^Tti^. x^^yrsiootcMO. 

Cfct:«rS. ftoT. CPU81I4. r^^9<nmm h. ;!^7^-/rsi2 0(c±5V%Ti88St*K'yh3&* 

^^^^^prsiRfcitt. B»agewi . w2<?)isiiHi&« m^f:^^. y''^^9t^(^(o-^>9t^aim:fT5 

ttl$^rianO<oe»^f &C:^(;IJ:OISR$i^ [0081 ] ^13 LT. CPUS l(«g^;^ii;^-f 

[0077] TUV-^^PRTtt. ^^-CJWRStLS*. ^HffTS. filTTIi. m&^tLXi^T>^. b 
4^. ^'hH-yhfcV^d^aaScOH y hfcioi^Ttt»WffcS S^T>'C02fe&sjg^$fTJtt>^fc LTiiW-^^ CPU 
Wm<7>m&9^ y hHfflSojgriE^^ 81«i. C:ix4><0>f >'^4c:ov^rBl 5fc:^U3t7^>c^ 
$^^^*^r^^e^S*«ft^• «>^^>C. iti^^WS ^^5^-v^aiBW-& (X7^y:rsioo) . oiO. r 
<OK-y h<3D^T*i^J6^<^tL^yBfi^--^^ ^-y^^oaai^OK-y hhv-rViJir^^^f hS^T^'CO 
St>^OfcLTt«*>%^\ tA>L**^^>. ^^Sfc^ttfc flE»^K yhfc*i!i»«t:affiL3t7"Xfy>5:J^->'& 

[00781 CPU81«. Jg«5^>f ^y^^^riSrr'^ ftoT. SPfetWCtt. PTSiiSSg-frT. PT 

5^-v<?D8iflWffll«-llffi"S (X7"-/:rs 1 1 5 ) , H ^X->xmiXi^^ ^>^rays^^i^o . 

ll\tV yhmaXt/^9->(^i:7rctWmxti>h. [OO82] miS\t^^^ixft2^XBWL^fiJt'ry^ 

+Mj. TK + LMj. TK+Yj «4r^^^<3>ai6^ fiE^>f $ >'^* . 5^TV. h v-rXtO-f^tt^^lfcO 

fc. ^n-Pir^>f h5/Ty (LC) . (M) . §fg^-&. OP\}S\\t!fS&^ixftmiSi9^^>y^ 

7>f (LM) . -fOLo (Y) coaSl^K-/ A^lL (Xt^-zTS 1 0 5 ) . 9 A ^V^^-riVtL 
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h<oaa^r5<t^^@r*^. :ry>-5^PRTJi::r^y »^<^>*K^hfc*fflv^THi 507^xh/^i$^-yi9i 

(K) . i^r^^ (c) . ^>f bs^rv (Lc) . v-fe' Bfr^. aa<r)jB«:5^>f ^v^jjj^-mTir^&fefciov^T 

^rJ^ (M) . hV-tfy:^' (LM) . >f ocu (Y) (?5 10 liy^oS^jfift^tS. CPU81i±. ttWftWfflES* 

^^\m)m^mm^m^^&i:^Y yv^ etsri^tc [oossi Hi93ef»4»HH€>3&^ao. ^K^h^iif 

-a&0>f >'^'«COV^T<?D;^L)t. C ^TS l 2 0«C;Blr^T^WiWfi^$tL^}{p??3CpCBi 

*t4><75tt8gB^fc:*5(tS?Sft^>f Hl-feHl 9tfr) fc<5>^. CPU81li>^7"yrs 1 Q0<?>J^t^&. 

[00841 L**U Sa5t:i4*aBft^Fybrfct:» Vi&»ieL. 3M»:^>f $>'^<oaH«fe»$r7Jrr&^ 

#t^o 4^6tt«rcii:. aSPH yh. flP^^K-yhTfeH (H2 0) 

t7)i«Srt-&C>^tL>t. ZAxhi^m^is^h^ [00 89 1 *K-y hfc:oi>T<r)ME*«»T-r&fc. 

^>'^co^*qF3!fc^:^a;^^iyli-$:H19+<c^N y K y h(c:ov^TK-/hBUfciS/v*^->' (02 0) 

^fc«v^ai-Ct>=5:v^. CPU8l(±X7"^:rsioo(cMD. T&iSL9A^ 

[0085] 3|^Jfcflarcii. fBtfcJtBHL^tao . fildfci v^^J^faB^HS^Hfr-TS • ^^^^fe&«lt^S*t* 
r^v:7<0:^F-y ht::ov^ra»^fcaai$<?)^ 30 *>r>:fc«^fc:li. CPUSltt. JMErJ'-f $V^tfDiB5 

^V:/SriKL:^, CltUi. H19+CO ra>j Ti^L^t *^TiRTL3^*>e?5fcfl^LT (HI 4<?5XT-^rs 1 

ffl^^^^r^tcfflS-r^* act:. J:^coW-C(i. y h 2 5). ^^l^T^^JiiS^Cct 0^$tut:J^>f $>'^^x 

^o^f^Ty^-z^h-eofficofeOfat^OJB^r^^^^V^ — :r7l^*ni:^:J^PRT(c:aj:frt^ (;:^-r«yTS13 

Sr^LJt. ZJxXX^ HI 9+0 r<2)j -C^L3^;^il^ 0 ) . 0 . ^-feoaa-eii^iifcioir^rMftS^^- 

y h^±T-f >r7Hc?>Jgtf^5'>r^>'^iOi^^rfT-:»TV^ eOT&S. C:<7>/K^^— :Jr|i^ ru VrJ^PRT^^^PRO 

[0 086] m\9t^h^his^£my) ^ vx^snm^-c \oo9o\m'i\\±9A^>^^—r)v<r>m:7^cm. 

fc:. Hl40Xx.y:rsi2 5*c;Bv^T. P^^ y^t-e H^^ao. (K) ^^yaEau^^^fcLT^- 
cofac^-f v^icot^TF^hBUMS/t^-^' (HI 7) fe. *ll^|pl<?5m^>f ^>yim^^ixh. H 

CPU8 l(ic:fx.^>^0i^$:lT3:^a6. Stf F-y FGUt -PiTa«Jft««^>f 5 V^*|^i-S^«k;5au&«EttS 

Ry^^^-ygiaKiai^llff^a (xr^^rs 1 1 5 ) . iiTv^s. 

*mmvit. <kiz^:/^y9im<r}^^:^9izXhiz 50 [0091 1 H2 i**^>^4>3&^ao. ffWOrJ^-f $y 
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♦ NOTICES ♦ 

Japan Patent 0££lce is not responsible for any 
daxDages caused by the use oC this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the airline printer, the adjustment approach, and record medium which control a 

gap of the dot at the time of printing in both-way both directions of horizontal scaiming. 

[0002] 

[Description of the Prior Ait] Conventionally, the ink jet printer which prints by breathing out ink fix>m a head as an output unit of 
a computer has spread. Reciprocating a head to print media as horizontal scaiming, it breathes out multicolor ink and an mk jet 
printer forms a dot. In recent years, not only two steps of turning on and off of a dot but the multiple-value printer which can 
express the concentration of a multistage story is proposed for every pixel. Concentration of a multistage story is realized by 
forming the dot from which for example, the amount of ink differs. 

[0003] In order to improve a recording rate, there are some which form a dot during movement of both-v^ray both directions in a 
main scanning direction in an ink jet printer (this record approach is hereafter called bidirectional record). In this case, in order to 
print a good image, it is necessary to make in agreement the location of the main scaiming direction of the dot formed at the time 
of ♦*♦♦, and the dot formed at the time of double action. If a relative gap of the dot at the time of and double action arises, a 
rough deposit will arise in an image and image quality will deteriorate. In order to control this gap, adjustment using a 
predetermined test pattern is performed. The formation timing of the dot at the time of ♦**♦ and double action was adjusted so 
that a gap of the dot in bidirectional record might be conventionally controlled by making black into representation. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in adjustment of this formation timing, a gap of the dot in the multiple-value 
printer which forms the dot from which the amount of ink differs was npt able to be controlled enough. According to the amount 
of ink, as for the ink droplet breathed out from the head, a flight characteristic is diflferent Therefore, even if it adjusted formation 
timing by one kind of dot, about other dots, there was a case where adjustment of formation timing was inadequate. Thus, by the 
conventional adjustment approach, the dot which cannot fully control the gap produced in bidirectional record remained, and 
degradation of the image quality in bidirectional record was caused. 

[0005] Moreover, in performing bidirectional record, a slight gap of the formation location of a dot influences image quality 
greatly in many cases. For example, it sets, when carrying out horizontal scanning to right and left, and on an outward trip, the 
head which has the property that a dot is formed by shifting on the left of an original location is considered In a retum trip, a dot 
will shift on the right of an original location with the property of a head, and it will be formed. Consequently, the relative gap with 
the dot formed on the outward trip when bidirectional record was performed, and the dot formed in the retum trip becomes the gap 
[ twice / about ] produced when forming a dot in either an outward trip or a retum trip. Therefore, degradation of the image 
quality by the dot which a fomiation location cannot fidly adjust existing in bidirectional record is intense. 

[0006] Generally printing at high definition and a high speed is required of a printer. Since bidirectional record can be printed at a 
twice [ about ] as many rate as this compared with record by the one way, it is the desirable record approach from a viewpoint of 
high-speed printing. It originated in the gap of the dot mentioned above, and since bidirectional record has low image quality a 
little, bidirectional record has been conventionally used in the print mode which thinks a print speed as important rather than 
image quality. On the other hand, in recent years, high-resolution-izing and high definition-ization of a printer are progressing, 
and it is in the inclination for the number of horizontal scanning for printing an image to increase. For this reason, the print speed 
in one-way record is low, and the request of improvement in the speed by bidirectional record is very high. Moreover, it is in the 
inclination for very high image quality to be required of it and coincidence also in bidirectional record. Consequently, in the 
multiple-value printer which enabled the multiple-value expression for every pixel, and aimed at improvement in image quality, 
degradation of the image quality resulting from a gap of the dot in bidirectional record cannot overlook. 

[0007] Moreover, by the multiple- value printer, the amount of ink breathed out from a single nozzle is changed, and the dot from 
which the amount of ink differs for every pixel is formed. Adjusting a gap of a formation location was not taken into consideration 
at all to the dot conventionally formed with a single nozzle. However, if the amoimts of ink generally differ, since the flying speed 
of an ink droplet is different, although it is the dot formed with the single nozzle, a gap produces the dots from v^ch the amount 
of ink differs in a formation location. In consideration of the difference in a flying speed, the regurgitation timing of ink is 
beforehand set up so that a gap may not arise, but since it originates in dispersion on manufacture of a head and dispersion arises 
also in the flying speed of an ink droplet, it is very difficult to cancel this gap completely. Furthermore, a gap of a dot is produced 
also by fluctuation of the thickness of a print sheet. That is, when a print sheet is thick, the distance of a head and a print sheet 
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becomes near and the time of flight of an ink droplet becomes short On the contrary, when a print sheet is thin, the time of flight 
of an ink droplet becomes long. Since it is set up by relation with time of flight, if thickness changes from the print sheet at the 
time of setting up regurgitation timing beforehand, a gap will produce the regurgitation timing width forms in the same location 
the ink droplets from which a flying speed differs in the location of an ink droplet In this way, even if the gap to produce is the 
case where a dot is formed by the one way of horizontal scanning even if, it becomes the cause which spoils image quality. 
[0008] This invention is made in order to solve this technical problem, and it aims at offering the technique which controls a gap 
of the dot in bidirectional record in the airline printer in \\4iich a multiple-value esqpression is possible for every pixeL 
[0009] 

[Tlie means for solving a technical problem, and its operation and effectiveness] In order to solve a part of above-mentioned 
technical problem [ at least ], this invention adopted the following configurations. The head which can form n kinds (n is two or 
more integers) of dots contairung the dot from which the amount of ink differs in the same ink at least in a part according to a 
driving signal is used for the airline printer of this invention. A storage means to be the airline printer which forms a dot on print 
media during horizontal scanning, and prints an image, and to memorize the output timing of n kinds of driving signals 
corresponding to said n kinds of dots, respectively, A driving signal 6uq)ut means to output the driving signal according to the dot 
which should be formed in each pixel among n kinds of driving signals corresponding to said n kinds of dots to said head during 
said horizontal scanning according to said memorized ou^ut timing. Let it be a summary to have the timing adjustment means 
which can be adjusted about said n kinds of dots [ each of ] for the output timing memorized by said storage means. 
[0010] According to this airline printer, the output timing of a driving signal can be adjusted about n kinds of each dot which can 
form a head. Therefore, it becomes possible to control a gap of each dots, and image quality can be improved. The dot from which 
the amount of ink formed in the same ink differs is contained in the n above-mentioned kinds of dots. The printer using the dot 
from which the amoxmt of ink differs became recent years, and was developed, and it is hardly recognized about the need of 
adjusting the formation location of a dot according to the amount of ink. When forming the dot from which the amount of ink 
differs in the same ink, usually a conraion element is used among the dot formative elements wdth which the head was equipped. 
Thus, most things which the need of adjusting the output timing of a driving signal for every amount of ink produces about the dot 
formative element used in conmion are not recognized. Although it is the dot formative element used in conunon, this invention 
person found out that a gap of a dot may arise and that a gap of this dot reduced image quality, when the amounts of ink which 
cany out the regurgitation differed. And the point that image quality is greatly improvable by enabling adjustment of the output 
timing of a driving signal for every amoimt of ink also about the dot formative element used in conunon by two or more kinds of 
dots is perceived, and it comes to complete this invention. 

[001 1] Here, it says that adjustment changes output timing for the above-mentioned airline printer by the predetermined actuation 
from the outside, or the input of directions in the usable condition, n kin(ls of dots do not need to be formed in the amount of ink 
from which the all differ. For example, in the airline printer which can form a dot in multicolor ink or the ink in which 
concentration differs, the dot from which a hue and concentration differ in the same amount of ink in the n above-mentioned kinds 
may be contained. However, it is not contained when the amoimt of ink of all dots is the same. 

[0012] In the airline printer of this invention, said storage means shall be a means memorize said output timing about each round 
trip of said horizontal scanning, said driving signal output means shall be a means output said driving signal to said head by each 
loimd trip of said horizontal scarming, and said timing adjustment means shall be a means which can be changed relatively about 
said n kinds of dots [ each of] in the round trip of said horizontal scarming about the output timing memorized by the storage 

means. 

[001 3] According to this airline printer, the output timing of a driving signal can be adjusted to timing which is relatively different 
in the time ©f of horizontal scanning, and double action about n kinds of each dot which can form a head. It is good also as 
adjustment of one side of the timing at the time of **** and the timing at the time of double action being possible, and good also 
as adjustment according to an individual being possible in both sides. By adjusting the formation timing of a round trip relatively, 
it becomes possible to control the gap in bidirectional record about each dot, and image quality can be improved. 
[001 4] Adjustment of the output timing of a driving signal is realizable with various means according to the configuration of the 
head which enables formation of n kinds of dots. For example, it has a reference signal output means to output the reference 
signal which participates in the output of said driving signal the fixed period corresponding to each pixel in the airline printer of 
this invention based on the passing speed of said horizontal scanning. Said head shall be a head ^^ch forms the dot of these n 
classes by driving the component corresponding to said n kinds of dots, respectively, and said storage means shall be a means to 
memorize the time delay from said reference signal, respectively, as said output timing. 

[001 5] The head is equipped with the component corresponding to n kinds of dots in the airline printer of the above-mentioned 
configuration. That is, the driving signal outputted to each pixel and the class of dot formed correspond to 1 to 1. Therefore, output 
timing can be adjusted according to an individual by memorizing an above-mentioned time delay about each driving signal. In 
addition, n kinds of coir^Tonents in the above-mentioned configuration do not necessarily need to be prepared, n kinds of 
components also including the mode which drives two or more components to coincidence should just be built 
[0016] As another configuration, it sets to the airline printer of this invention. Moreover, said driving signal output means A 
original driving signal output means to output two or more original driving signals continuously for every pixel, Having a 
selection means to choose said a part of Hara driving signal [ at least ], and to generate the driving signal according to said n 
kinds of dots, said storage means shall be a means to memorize spacing of each of said Hara driving signal, as said output timing. 
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[0017] With the airline printer of this configuration, n kinds of dots are formed by choosing turning on and off of two or more 
original driving signals outputted to each pixel. It is the mode which carries out the sequential output of n kinds of original 
driving signals corresponding to n kinds of dots for every pixel as simplest configuration, and forms each dot using one of thent 
In this mode, if spacing of each driving signal is adjusted, the location of the dot formed in a pixel can be adjusted In addition, in 
the above-mentioned configuration, it does not matter as what forais a dot, using the original driving signal assigned to each pixel 
two or more, n kinds of original driving signals do not necessarily need to be outputted to each pixel, and n kinds of driving 
signals should just be realized by the combination of turning on and off. 

[0018] In the airline printer of this invention, it is desirable to have a test pattem printing means to print the predetermined test 
pattern set up possible [ detection of the existence of a relative gap of the dots formed on printing conditions vMch are different 
about said n kinds of each dot ]. If it carries out like this, the user of an airline printer can adjust a gap of a dot corr^jaratively 
easily. Dififerent printing conditions mean the conditions firam which the direction of horizontal scanning at the time of forming a 
dot is different, the conditions from which the head v^ch forms a dot is different, the conditions from which the driving signal 
which forms a dot is different 

[0019] In addition, when performing adjustment using a test pattern, as for said adjustment means, it is still more desirable that it 
shall be a means to adjust said output timing based on relation with the printing result of this test pattem. For example, a test 
pattem can be printed with the index which shows output timing, and the ^preach of specifying the output timing from which a 
suitable printing result is obtained using this index can be takeiL If it carries out like this, it can adjust still more easily. 
[0020] By the multiple-value printer, many dots set as the adjustment object of a gap exist Although it is also possible to adjust 
sequential output timing about these [ all ], while adjustment takes long duration, it becomes a very complicated activity, 
therefore, in adjusting output timing using a test pattem A different-species dot conq>arison pattem printing means to print the 
predetermined pattem of each other with v^ch the dot formed on dififerent printing conditions about two or more kinds of dots 
which can form said head is intermingled by the arrangement which can be compared. It has a selection directions input means to 
ir^jut selection directions of a specific dot among the dots which became a candidate for formation with said different-species dot 
comparison pattem printing means. Said test pattem printing means About the this specific selected dot, it is desirable that it shall 
also be the means which prints said test pattem. 

[0021] If it carries out like this, the gap in bidirectional record can choose a remarkable dot by comparing the pattem printed by 
the different-species dot comparison pattem printing means. Since what is necessary is to perform adjustment using a test pattem 
only about the specific dot chosen in this way, it can mitigate the activity burden which adjustment takes. 
[0022] In addition, different printing conditions in a different-species dot comparison pattem printing means can be variously set 
up according to the class of dot set as the adjustment object of a gap. For example, v^en aimed at n kinds of dots from which the 
amount of ink differs about one kind of color, it can consider as the pattem with which the dot from which the direction of 
horizontal scanning differs is intermingled. If the case where three kinds; a large dot, an inside dot, and a small dot, can be formed 
is taken for an example, the pattem with vMch the dot at the time of**** and double action is intermingled about a large dot, the 
pattem with which these are intermingled about an inside dot, and the pattem with which these are intermingled about a Small dot 
will be formed. A feeling of a rough deposit should just choose a remarkable pattem from these three patterns. 
[0023] On the other hand, said pattem can be used as the pattem with which the dot formed in dififerent ink is intermingled when 
making applicable to adjustment the dot formed with multiple color. If the case where cyanogen, a Magenta, and the dot of Hierro 
are made applicable to adjustment is taken for an example, the pattem with which the pattem with which cyanogen and a 
Magenta are intermingled, and cyanogen and Hierro are intermingled will be formed. If a feeling of a rough deposit adjusts output 
timing about a remarkable pattem among both, a gap of a dot can be adjusted on the basis of cyanogen. Of course, in an 
above-mentioned ^xam^ le, it does not matter a Magenta or on the basis of Hierro. 

[0024] In the airline printer of this invention, adjustment of the output timing of a driving signal can adjust the ou^ut timing of 
each dot by making into absolute criteria ideal timing wdiich becomes settled in relation with a pixel. Moreover, said timing 
adjustment means shall be a means to adjust the output timing of the driving signal corresponding to other dots on the basis of the 
output timing of the driving signal corresponding to one kind of criteria dot in said n kinds. That is, it is a means to double the 
output timing of other driving signals relatively to the formation timing of a criteria dot 

[0025] Thus, although a criteria dot can also apply which dot in n kinds when adjusting output timing relatively, as for said 
especially criteria dot, it is desirable for the regurgitation rate of ink to consider as the dot near the middle among said n kinds of 
dots, or for the output tuning of an old driving signal to consider as the dot near the middle among said n kinds of dots. 
[0026] When the regurgitation rates of ink differ about n kinds of dots, the former chooses the dot of the regurgitation rate near the 
middle of them, i.e., the regurgitation rate near "/(maximum regurgitation rate of regurgitation rate + min) 2", as a criteria dot. On 
the other hand, paying attention to old output timing, the latter chooses the dot of the output timing near the middle of them, i.e., 
the output timing near "/(earliest output timing + latest output timing) 2", as a criteria dot about n kinds of dots. 
[0027] Thus, if a criteria dot is chosen, there is an advantage whose adjustment is easily attained in the output timing of a driving 
signal about other dots. For example, when output timing is based on a very early dot, before supplying the print data of each 
pixel about the dot which should be adjusted to output timing earlier than a criteria dot, it may be necessary to output a driving 
signal. On the contrary, even when output timing is based on a very late dot, and the print data of the following pixel are supplied 
about the dot which should be adjusted to output timing later than a criteria dot, it may be necessary to output a driving signal. By 
neither of the cases, proper printing is unrealizable. Output timing can be adjusted without output timing producing criteria, then 
this evil for the dot near the middle. The same is said of a regurgitation rate. 
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[0028] In the above-mentioned configuration, having considered as near means using a middle regurgitation rate and output 
timing as a standard vs^ch chooses appropriately the dot which can be adjusted for output timing as a criteria dot in this way. The 
regurgitation rate or output timing of a criteria dot does not need to be strictly in agreon^t with a mean value. Moreov^, it is not 
necessary to necessarily make the dot nearest to a mean value into a criteria dot 

[0029] This invention can also be constituted as the adjustm^t approach of a gap of a dot shown in the following besides an 
airline printer. Namely, the adjustment approach of this invention uses the head which can form n kinds (n is two or more 
integers) of dots containing the dot from which the amount of ink differs in the same ink at least in a part according to a driving 
signal. So that a dot may be formed on print media during horizontal scanning and a relative gap of each dots may be controlled 
about the airline printer which prints an image It is the adjustment approach of adjusting the output timing of said driving signal 
for said n kinds of every dots, (a) The process which prints the predetermined test pattem set up possible [ detection of the 
existence of a relative gap of the dots formed on different printing conditions about said n kinds of dots / each of ], (b) Process 
which inputs the output timing of the driving signal specified by relation with this lest pattem (c) It is the adjustment approach 
equipped with the process which changes the default of said output timing according to this input 

[0030] According to this adjustment approach, a gap of dots can be adjusted comparatively easily like the airline printer which 
adjusts a gap of a dot using a test pattern. Moreover, a gap can be adjusted about n kinds of each dot, and inq>rovement in image 
quality can be aimed at « 

[003 1] In this adjustment approach, said process (a) is preceded ftirther. (al) About two or more kinds of dots which can form 
said head The process which prints the predetermined pattem of each other with \^ch the dot formed on different printing 
conditions is intermingled by the arrangement which can be compared, (a2) While having the process which inputs selection 
directions of a specific dot among the dots which became a candidate for formation according to said process (al), said process 
(a) It is desirable that it shall be the process which prints said predetermined pattem about the specific dot chosen by said process 
(a2). 

[0032] The burden of tuning can be mitigated, when many dots used as the candidate for adjustment exist as the airline printer 
explained previously if it carries out like this. In addition, different printing conditions can be variously set up like the case of an 
airline printer according to the class of dot used as the candidate for adjustment. 

[0033] The case where said head is a head which can form a dot in multicolor ink can constitute the adjustment approach of this 
invention as follows. 

(A) Process which perfom[is said process (a) thru/or (c) for the dot formed on printing conditions which are different about one 
kind of ink among [ this ] multiple color (B) It is the adjustment approach equipped with the process which performs said process 
(a) thru/or (c) for the dot formed in different ink among said multiple color. 

[0034] If it carries out like this, a gap of bidirectional record can be adjusted about the dot from which the amount of ink differs, 
and the gap produced between different colors can also be adjusted. In addition, the above-mentioned process (A) and (B) can be 
performed in various sequence. For exanq^le, after adjusting the gap between the dots from which the amount of ink differs 
according to a process (A) about the ink of each color, respectively, a process (B) can adjust the gap between colors. Moreover, 
after adjusting the gap between dots according to a process (A) about one kind of criteria color, it is also possible for a process (B) 
to adjust the gap between colors and to adjust the gap between dots about ink other than a criteria color according to a process (A) 
again. In addition, in the above-mentioned adjustment approach, it carmot be overemphasized that it can be accompanied by the 
process (al) which showed both a process (A) and (B) previously, and (a2). 

[0035] This invention can also be constituted as a record medium shown below. Namely, the head which can form n kinds (n is 
two or more integers) of dots from which the amount of ink differs according to a driving signal is used for the record medium of 
this invention. So that a dot may be formed on print media during horizontal scanning and a relative gap of each dots may be 
controlled about the airline printer which prints an image It is the record medium which recorded the program which realizes the 
function to adjust the output timing of said driving signal for said n kinds of every dots possible [ a computer readout ]. The test 
pattem print fecility which prints the predetermined test pattem set up possible [ detection of a relative gap of the dots formed on 
different printing conditions about said n kinds of dots / each of ], It is the record medium which recorded the program which 
realizes the function to input the output timing of the driving signal specified by relation with this test pattem, and the function to 
change the default of said output timing according to this input 

[0036] Furthermore, the different-species dot comparison pattem print facility which prints the predetermined pattem of each 
other with which the dot foimed on different printing conditions about two or more kinds of dots which can form said head is 
intermingled by the arrangement which can be compared. While realising the function to input selection directions of a specific 
dot among the dots which became a candidate for formation by said different-species dot comparison pattem print facility, said 
test pattem print facility It is good also as what is the function which prints said predetermined pattem about said dot of the 
selected specification. 

[0037] The airline printer and the adjustment approach which were previously shown that the above-mentioned program is 
performed, respectively are realizable. In addition, as a storage, computers, such as internal storage (memory, such as RAM and 
ROM) of the printed matter with which signs, such as a flexible disk, CD-ROM and a magneto-optic disk, an IC card, a ROM 
cartridge, a punch card, and a bar code, were printed, and a computer, and external storage, can use the various media in which 
read is possible. Moreover, the mode as a program feeder which supplies the computer program which realizes each 
above-mentioned function to a computer through a communication path is also included. This invention can also be constituted as 
various signals which can cany out the isopia to the program itself which realizes the above-mentioned function, and this in 
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addition to this. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an example. 
(1) The configuration of equipment : explain the gestalt of operation of this inv^tion hereafter based on an example. Drawing 1 is 
the explanatory view showing the printing structure of a system which used the printer PRT as an example of this invention. It 
connects with Computer PC, and Printer PRT receives print data from Computer PC, and performs printing. Print data are data 
which specify the class of dot formed for every pixel. Printer PRT opmtes by performing software with which Con^juter PC is 
called a printer driver. It is also possible by connecting Computer PC to the external network TN, and connecting with the specific 
server SV to download the program and data for driving Printer PRT. Moreover, it is also possible to load a required program and • 
data from record media, such as a flexible disk and CD-ROM, using a flexible disk drive FDD or CD-ROM drive CDD. 
Naturally, these programs can also take the mode vMch loads the \(^ole progcam required Sar printing collectively, and can also 
take the mode which loads a part of functions as a module. 

[0039] Drawing 2 is the block diagram showing the software configuration of this airline printer. By conqjuter 90, the application 
program 95 is operating under a predetermined operating systenL Thg printer driver 96 is included in the operating systenL An 
application program 95 reads an image from a scanner 12, and processes the retoiich of an image etc. 

[0040] A printer driver 96 inputs the printing instruction torn the command and application 95 from a keyboard 14 etc. through 
the input section 100. The class of input responds and a printer driver 96 performs the following processings, respectively. First, 
to the printing instruction from an application program 95, image data is changed into the print data which can process Printer 
PRT from an application program 95 with reception and the usual printing module 101. Usually, the printing module 101 
performs rasterizing [ which rearranges the data to which color conection processing which amends the color component of image 
data for the color component according to the ink of Printer PRT, halftoning vdiich expresses the gradation value of image data 
by distribution of a dot, and these two processings were performed into the sequence transmitted to Printer PRT ]. The print data 
to which these processings were performed are transmitted to Printer PRT fix>m the output section 104. 

[0041] As one of the processings which a printer driver 96 performs to the directions from a keyboard 14, the processing which 
adjusts the formation timing of the dot of Printer PRT is mentioned. If adjustment processing of formation timing is directed, a 
printer driver 96 will print a test pattern with the test pattern printing module 102 according to the test pattern data 103 
memorized beforehand. The print data for printing a test pattem are outputted to Printer PRT from the output section 104. 
[0042] The input section 110 receives the print data transmitted from the printer driver 96, and Printer PRT once memorizes them 
to a buffer 115. And according to the print data memorized by the buffer 1 1 5, the horizontal-scarming section 111 and the 
vertical-scanning section 1 12 perform horizontal scaiming of a head, and conveyance of a print sheet, and the head mechanical 
component 1 13 drives a head and prints an image. Printer PRT can form a dot on the both sides at the time of ♦♦♦♦ of horizontal 
scanning, and double action. The timing which drives a head is memorized by the drive timing table 114. 
[0043] In adjusting formation timing of a dot, based on the printing result of a test pattern^ a user specifies the optimal printing 
timing from a keyboard 14. A printer driver 96 inputs assignment of printing timing through the input section 100, and outputs it 
to Printer PRT from the output section 104. If this data is inputted, the input section 1 10 of Printer PRT will rewrite the drive 
timing table 114, and will change the formation timing of a dot. By the above software configuration, the airline printer of this 
example can print an image, and can adjust the formation timing of a dot. 

[0044] DrawhiR 3 explains the outline configuration of Printer PRT. Printer PRT consists of the circuit which conveys Form P by 
the paper feed motor 23, a circuit which makes carriage 3 1 reciprocate to the shaft orientations of a platen 26 t>y the carriage 
motor 24, a circuit which drives the print head 28 carried in carriare 31, and performs the regurgitation of ink, and dot formation, 
and a control unit 40 which manages an exchange of a signal with these paper feed motors 23, the carriage motor 24, a print head 
28, and a control panel 32 so that it may illustrate. 

[0045] The circuit which makes carriage 3 1 reciprocate to the shaft orientations of a platen 26 consists of location detection sensor 
39 grades which detect the sliding shaft 34 which is constructed in parallel with the shaft of a platen 26, and holds carriage 3 1 
possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the carriage motors 24, and the home 
position of carriage 3 1 . 

[0046] the carriage 3 1 of this printer PRT — the cartridge 71 for black ink (K), cyanogen (C), light cyanogen (LC), a Magenta 
(M), a light Magenta (LM), and Hierro — the cartridge 72 for color ink which contained the ink of five colors of (Y) can be 
carried. A total of six heads 6 1-66 for ink regurgitation are formed in the print head 28 of the lower part of carriage 31. The ink 
path 68 which leads the ink from an ink tank to each of this head for colors is estabUshed in the pars basilaris ossis occipitalis of 
carriage 31. 

[0047] Drawing 4 is the explanatory view showing the array of the nozzle Nz in the heads 6 1 -66 for ink regurgitation. 
Arrangement of these nozzles consists of 6 sets of nozzle arrays which carry out the regurgitation of the ink for every color, and is 
alternately arranged in the nozzle pitch k with 48 fixed nozzles Nz. The location of the direction of vertical scanning of each 
nozzle array is mutually in agreement. 

[0048] E)ra\vinK 5 is the explanatory view showing the formation principle of the dot by the head 28 for ink regurgitation. The part 
which carries out the regurgitation of the ink of black ink (K), cyanogen (C), and Rheydt Singh (LC) was shown on account of 
illustration. If carriage 3 1 is equipped with the cartridges 71 and 72 for ink, the ink of each color will be supplied to each color 
heads 6 1 -66 through the ink path 68 shown in drawing 5 . 

[0049] Piezo-electric element PE is arranged for every nozzle at heads 61-66 as illustrated. The crystal stmctures of piezo-electric 
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element PE are distortion and the component isdiich changes electric-mechanical energy into a hi^ speed extremely by 
impression of an electrical potential diflference as everyone knows. Piezo-electiic element PE elongates only the impression time 
amount of an electrical potential difference, and makes one side attachmait wall of the ink path 68 deform in this example, by 
impressing the electrical potential difference of predetermined time width efface to inter-electrode [ which was prqjar^ in the 
both ends of piezo-electric element PE ], as an arrow head shows to drawings . Consequently, it contracts according to elongation 
of pie2D-electric element PE, and the ink equivalent to a part for this contraction serves as Particle Ip, and the volume of the ink 
path 68 is breathed out by the high speed fixxm the tip of No2zle Nz. Printing is performed when this ink particle Ip sinks into the 
form P with v^ch the platen 26 was equipped. 

[0050] Next, the internal configuration of a control unit 40 is explained I>awing 6 is the explanatory view showing the internal 
configuration of a control unit 40. The various circuits shown in the interior of a control unit 40 below focusing on CPU4 1 , 
PROM42, and RAM43 are mutually connected by bus 48 as illustrated. The PC interface 44 exchanges data with a computer 90. 
The circumference I/O section (PIO) 45 exchanges a signal with the paper feed motor 23, the carriage motor 24, a control panel 
32, etc. A clock 46 takes the synchronization of actuation of each circuit The bu£fer 47 for a drive ou^uts the signal of turning on 
and off of the dot for every nozzle on heads 61-66 to the driving signal gaieration section 55. 

[0051] As for the driving signal generation section 55, the transmitter 50 is connected. A transmitter 50 outputs periodically the 
clock signal used as the criteria which generate a driving signal. The driving signal generation section 55 generates the drive 
wave outputted to each nozzle train of heads 61-66 based on the signal from a transmitter 50. Heads 61-66 are equipped with two 
or more nozzle trains from which the location of a main scanning direction differs as alreacfy illustrated. The driving signal 
generation section 55 outputs a driving signal suitable for each pixel in consideration of a difference of such a location to the 
output timing which can fonn a dot. Since bidirectional record is possible for Printer PRT. output timing is memorized by 
PROM42 according to the individual to the time of double action at the time of of horizontal scanning. 
[0052] Here, generation of a drive wave is e?q>lained. Drawing 7 is the explanatory view showing the internal configuration of the 
driving signal generation section 55, So that it may illustrate the driving signal generation section 55 The memory 51 which 
memorizes the parameter specifies the configuration of a drive wave, and the contents of this memory 51 are read. The 1st 

latch 52 v/ho holds tenqwrarily, the adder 53 adding this 1st latch's 52 ou^ut, and the 2nd latch's 54 output mentioned later, D/A 
converter 56 which changes the 2nd latch's 54 output into analog data, and the changed analog signal to the voltage swing for a 
piezo-electric element PE drive It consists of the current amphfication sections 58 for performing the current supply source 
corresponding to the voltage amplification section 57 to amplify and the amplified voltage signal. Here, memory 51 memorizes 
the predetermined parameter which determines a drive wave. Clock signals I, 2. and 3, a data sigrud, an address signal, and a 
PTS signal are inputted into the driving signal generation section 55 as illustrated. 

[0053] Clock signals 1, 2, and 3 are three kinds of timing signals outputted from a transmitter 50. A clock signal 1 is a signal 
which manages the synchronization at the time of inputting a data signal into memory 51 . A clock signal 2 is a signal which 
manages the timing which changes the data used for generation of a drive wave among two or more slew rates memorized by 
memory 5 1 . A clock signal 3 is a signal which manages electrical-potential-difference change of a drive wave. A PTS signal is a 
signal outputted corresponding to each pixel, and is a signal which directs initiation of the ou^ut of a drive wave. A PTS signal 
also plays the role which specifies the timing which outputs and inputs the data corresponding to each pixel from the buffer 47 for 
a drive. 

[0054] ijrawinR 8 is the explanatory view showing generation of a PTS signal. Printer PRT is equipped with the linear scale with 
which the part black-lacquered at predetermined spacing was equally given to the sliding shaft 34 which holds carriage 31 
possible [ sliding ] as illustrated. In this example, the width of face of a black painting part is equivalent to spacing, the twice, i.e., 
360DPI, of the resolution of Printer PRT. Carriage 3 1 is equipped with the photo sensor 73, and the signal of turning on and off is 
outputted according to whether the field where a sensor counters at the time of migration of carriage 3 1 is the black painting 
section. The situation of this signal was shown all over drawing. A control device 40 can detect the location of the main scanning 
direction of carriage 3 1 by this pulse. 

[0055] By carrying out the division-into-equal-parts rate of the pulse outputted from the sensor, the location of carriage 3 1 is 
detectable in the resolution more than the black painting section. If spacing of said pulse is equally divided into two, the location 
of carriage 3 1 is detectable in the resolution of 720DPI. In this way, as for the acquired signal, the relation between carriage 3 1 
and a pixel is kept constant. In printing in 720DPI, the signal acquired by doing in this way turns into a PTS signal. All over 
drawing, the example of the PTS signal corresponding to 720DPI was shown In addition, although a PTS signal is generated 
using an optical sensor in this way, as it outputs, it can also be generated by the fixed time period from initiation of others and 
horizontal scanning. However, the thing to generate using a photo sensor, then a highly precise signal are generable. 
[0056] Drawing 9 is the explanatory view showing signs that a drive wave is generate. In advance of generation of a drive wave, 
some data in which the slew rate of a driving signal is shown are sent to memory 5 1 . A slew rate is the variation of the electrical 
potential difference per unit time amount. If a slew rate is forward, an electrical potential difference will rise at fixed rate of 
change, and if it is negative, an electrical potential difference will fall with fixed rate of change. A maximum of 32 kinds of slew 
rates are memorized by memory 5 1 to each address. Here, they are slew rates delta 0, delta 1, delta 2, and delta 3 to order... The 
case where data were memorized was shown 

[0057] If the first address is specified when a PTS signal is inputted and generation of a drive wave is started, the slew rate delta 0 
corresponding to the first address will be held from memory 5 1 at the 1st latch 52 synchronizing with a clock signal 2. On the 
other hand, the value by which the slew rate delta 0 was added serially to the 2nd latch 54 synchronizing with the clock signal 3 is 
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held. Consequently, the electrical potential difiference outputted by the 2nd latch 54 changes gradually as it is shown in drawing9 
. It is orthopedically operated smoothly with D/A converter 56, and the outputted driving signal is amplified in the voltage 
amplification section 57 and the current amplification section 58, and is outputted to eadi head. 

[0058] If a clock signal 2 is inputted, the slew rate delta 1 corresponding to the 2nd address will be outputted to an adder 53, and 
the rate of the change of potential will serve as a value corresponding to a slew rate delta 1 from the 1st latch 52. delta 1 is made 
into the value 0 in this example. Hierefore, in the section when the 2nd address was specified, an electrical potential difference is 
maintained at a flat condition as illustrated. Moreover, the value negative in the slew rate delta 2 coziesponding to the 3rd address 
is set up. Therefore, in the section whrai the 3rd address was set up, an electrical potential difference falls at a fixed rate as 
illustrated. 

[0059] The maintenance time amount by v\4iich this slew rate is maintained with a slew rate is memorized by memory 5 1 . If it 
bases and e5q)lains to drawing 9 , to a slew rate delta 0, maintenance time amount will be nO, and maintenance time amount will 
be nl to a slew rate delta 1. Maintenance time amount is memorized with the pulse number of the dock 3 outputted between 
them. A clock 2 is outputted at spacing according to this maintenance time amount 

[0060] Thus, by transmitting a clock signal 2 to the driving signal generation section 55 suitably, an electrical potential difference 
can be changed with predetermined rate of change, and a drive wave can be generated. Moreover, varioiis configurations of a 
drive wave can be changed by changing the value memorized by memory 5 1 . The regurgitation timing of ink can also be changed 
by changing the configuration of a drive wave. Drawing 10 is the explanatory view showing the example of the data for drive 
wave generation. In this example, the maintenance spacing nO-n31 was made to correspond, respectively, and is remembered to 
be slew rates delta 0-delta 3 1 to PROM42 as illustrated. Moreover, in the outward trip and the return trip, in case bidirectional 
record is performed, since the regurgitation timing of ink differs, the data point for outward trips and the data point for return trips 
have been memorized according to an individual. Of course, each data is memorized according to an individual about each of 
heads 61-66. 

[0061] Printer PRT can fonn three kinds of dots from which ink weight differs by changing the configuration of a drive wave by 
this configuration. An inside dot and the dot of the minimum amount of ink are called [ the dot of the maximum amount of ink ] a 
small dot for a large dot and the dot of the middle amount of ink. The principle v/hkh iams three kinds of these dots is explained. 
E)rawinK 1 1 is the explanatory view having shown the relation between the drive wave of the nozzle Nz at the time of ink being 
breathed out, and the ink Ip breathed out. It is a wave at the time of the drive wave shown with the broken line in drawing 11 
canying out the regurgitation of the usual dot. Once it makes potential of piezo-electric element PE into low voltage in the section 
d2, piezo-electric element PE will deform the cross section of the ink path 68 in the increasing direction. Since this deformation is 
perfomied at a high speed rather than the speed of supply of the ink from the ink path 68, the ink interfece Me called a meniscus 
will be in the condition of having cratered inside Nozzle Nz as it was shown in the condition A of drawing 1 1 . If potential is 
rapidly reduced using the drive wave shown as the continuous* line of drawing 1 1 as shown at the section dl, since the 
deformation velocity of the ink path 68 becomes a high speed fiirther, a meniscus will be in the condition of having cratered inside 
greatly compared with Condition A (condition a). Next, ink will be breathed out if applied voltage to piezo-electric element PE is 
just carried out (section d3). At this time, from the condition (condition A) of having seldom cratered the meniscus inside, as 
shown in Condition B and Condition C, a big ink droplet is breathed out, and from the condition (condition a) to which the 
meniscus was cratered inside greatly, as shown in Condition b and Condition c, a small ink droplet is breathed out 
[0062] Thus, the ink weight breathed out can be changed according to the drive wave which drives the rate of change at the time 
(sections dl and d2) of making potential of piezo-electric element PE low, i.e., a nozzle. ]:>raw3no 12 is the explanatory view 
showing the configuration of a drive wave in this example. In this example, two kinds of drive wave W2 for forming drive wave 
Wl and the inside dot for fomiing a small dot are prepared. Drive wave Wl and W2 are ou^utted with migration of carriage 3 1 
at spacing which can form each dot in each pixel. In this example, a ftying speed becomes large, so that ink weight generally 
becomes large. By Printer PRT, the flying speed is adjusted so that a small dot and an inside dot may reach the almost same 
location on a print sheet P. Therefore, a large dot can be formed by oulputting an ink droplet from the both sides of drive wave Wl 
and W2. 

[0063] (2) Dot formation routine : explain control processing in case the above-mentioned printer PRT prints an image. Drawing 
13 is the flow chart of a dot formation routine. This processing is processing which CPU4I with which the control unit 40 of 
Printer PRT was equipped performs according to the command from a printer driver 96. In addition, the case where bidirectional 
record was performed here was shown. Printer PRT can also fomi a dot according to assignment of a print mode at the time of 
movement of an one direction. 

[0064] If this processing is started, CPU41 will input print data (step SIO). Print data are data processed by the printer driver 96, 
and are data which specify turning on and off of the dot of each color and various kinds for every pixel. 

[0065] Based on these print data, CPU41 sets up the data for (step S20). That is, the data which specify turning on and off of 
the dot which should be fomied at the time of ♦*♦♦ of horizontal scanning are transmitted to the buffer 47 for a drive. In this way, 
if the data for **♦♦ are set up, CPU41 will form a dot, ♦♦♦***(ing) carriage 31 as horizontal scaiming (step S30). Since Printer 
PRT is equipped with 48 nozzles for every color, 48 rasters are formed of this processing. 

[0066] Next, CPU41 perfomas vertical scanning (step S40). That is, a print sheet is conveyed with the predetermined feed per 
revolution beforehand set up according to the print mode. And the data for double action are set as the buffer 47 for a drive (step 
S50). A setup of the data for double action is performed in parallel to vertical scanning in part for compaction of the processing 
time. If the data for double action are set up, a dot will be fonned, ♦♦♦♦♦♦(ing) carriage 3 1 (step S6Q), and vertical scanning will 
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be performed (step S70). It performs repeatedly until printing ends the above processing Q.e., until the inputted print data finish) 
(step S80). 

[0067] In addition, bidirectional record is realizable in various modes. For example, it is go(xl also as what forms each raster only 
in either at the time of ♦*♦* or double action Moreover, it is good also as what fom:is a part of each raster in one horizontal 
scanning. By performing vertical scanning with the feed per revolution to which two or more nozzles correspond to each raster, it 
is possible to fomi each raster by two or more horizontal scanning. It is also possible to change the feed per revolution of vertical 
scamiing according to a print mode, and to change the mode of printing naturally. 

[0068] (3) Dot formation timing adjustment : the airline printer of this example can adjust the foxmation timing of each dot 
Below, the case where formation timing of a dot is adjusted in bidirectional record is illustrated. This adjiistment is performed by 
performing dot formation timing adjustment processing of a printer driver 96. Drawing 14 is the flow chart of dot formation 
timing adjustment processing. This processing is processing ^^ch CPU81 by the side of a compiiter 90 performs. In this 
example, formation timing of a large dot, an inside dot, and a small dot is adjusted about each color of black (K), cyanogen (C), 
Rheydt Anh (LC), and (Magenta M) Ught Magenta (LM) Hierro (Y). 

[0069] Here, the contents of processing are explained taking the case of the case where chose black as a criteria color and a large 
dot is chosen as a criteria dot. A criteria color and a criteria dot mean the class of the ink used as the criteria which adjust 
formation timing, and dot About the selection approach, it mentions later. If dot formation timing adjustment processing is 
started, CPJLJ8 1 will adjust dot formation timing about the criteria dot of a criteria color, i.e., the large dot of black (K), first As 
processing for this, a test pattern is first printed about the large dot of K (step SI 00). The data of a test pattem are beforehand 
memorized by memory. If the data for printing a test pattem are outputted to Printer PRT, a predetermined pattem will be printed 
according to the processing previously explained using drawing 13 . 

[0070] E)rawing 15 is the explanatory view showing the appearance of a test pattem The dot in which the round head which 
attached hatching in drawing was formed at the time of**** is shown, and the dot in which the smeared-away round head was 
formed at the time of double action is shown. A test pattem changes the formation timing of the dot at the time of double action to 
five steps relatively shown by the number of 1-5 to the formation timing at the time of ♦*♦♦, and is recorded. Formation timing is 
changed [ 1 st ] by selection of PTS. The relation between PTS and the formation location of a dot was shown in drav/ing 8 . For 
example, suppose that carriage 3 1 breathed out ink by PTS shown by A in the outward trip which moves to the ri^t from the left, 
and formed the dot in Pixel PP. In a return trip, to form a dot in the same pixel PP, it is necessary to choose suitable PTS in 
consideration of the migration direction of carriage 3 1 . When ink is breathed out by PTS shown by B, a dot is formed in the 
location [ Pixel / PP ] shifted as illustrated. A dot is formed in Pixel PP when ink is breathed out by PTS shown by C. Thus, the 
formation location of a dot can be adjusted by adjusting the correspondence relation between PTS and a pixel according to the 
regurgitation rate of ink. Some above-mentioned test patterns change selection of PTS, and it is formed. 
[0071] Adjustment of formation timing is realized [ 2nd ] by deformation of a drive wave. In the selection of PTS mentioned 
above, the formation location of a dot can be adjusted in width of face of a pixel. Furthermore, it is necessary for adjustment very 
smaller than the width efface of a pixel to prepare the configuration which outputs PTS more than resolution with a sufficient 
precision. Therefore, Ln this example, deformation of a drive wave has realized very small adjustment as it is shown below. The 
drive wave of Printer PRT is deformable in forms various in a slew rate and the combination of maintenance time amount as 
drawing 9 and drawing 10 explained it previously. Therefore, various formation timing can be changed changing time amount 
until it changes these parameters and drive wave Wl and W2 are outputted from Signal PTS. CPU41 of a control unit 40 forms a 
dot using some kinds of drive waves beforehand set up so that modification of the formation timing by selection of PTS mi^t be 
complemented, when printing of a test pattem is directed. By two above-mentioned approaches, the pattem of drav/ing 1 5 shifted 
and fomied relatively the record Ic cation of the dot at the time of double action in right and left to the record location of the dot at 
the time of by changing gradually the formation timing at the time of double action 

[0072] It is possible to apply the various patterns which can detect a gap of the timing of the dot formed at the time of **** and 
the dot formed at the time of double action as a test pattem. Here, the dot formed in each direction shall apply the pattem arranged 
in checkers as illustrated. Each dot a pplied the pattem formed at spacing wh ich t ouches an adjoining dot mostly) In the example 
of drawuig 15 , the dot which attached "4" is equivalent to the test pattem prmteHlo the most suitable formation timing. This 
pattem was applied because a slight gap of a dot was also able to be detected with a comparatively sufficient precision. By the 
above-mentioned pattem, when the formation location of a dot shifts, a null part arises. Moreover, the pattem of a shade is 
checked by looking when a null part arises by the fixed pattem in a predetermined area. It is possible to recognize a gap of a dot 
with a very sufficient precision according to these operations. 

[0073] The user of Printer PRT compares the test pattem printed in this way, and chooses what the best image in it is recorded on 
CPU81 inputs the assignment value of the selected formation timing (step SI 05). In the example shown in drawing IS , "4" is 
inputted as suitable formation timing. The inputted data are once memorized by the memory of Coii^juter PC as a timing table. It 
means that adjustment of the formation timing at the time of **** and double action was completed atjout the large dot of black 
(K) above. 

[0074] Here, the adjustment approach of fonnation timing is explained. E>ra^ing 16 is the e^lanatory view having shown the 
situation of a drive wave before and behind adjustment of formation timing. PTS is chosen so that the formation location of a dot 
may approach an original pixel most. Here, the case where it tunes finely by transforming a drive wave fiirther after choosing PTS 
in this way is explained. The drive wave before adjusting to an upper case was shown. Printer PRT outputs continuously two 
kinds of drive wave Wl, and W2. These drive waves are specified considering the combination of a slew rate and maintenance 
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time amount as a parameter as explained previously. The relation between the electrical-potential-difFerence value change after 
Signal PTS and this parameter was shown all over drawing, delta 0 and delta 1 ~ mean a slew rate. nO and nl — mean 
maintenance time amount 

[0075] The electrical potential difference of the time amount which is equivalent to the maintenance time amount nO from Signal 
PTSisstillavalueO. That is, a slew rate delta 0 is a value 0. Then, a slew rate delta 1 serves as a negative value between the 
maintenance time amount nl . Thus, even the maintenance time amount nO-nl 1 and slew rates delta 0-delta 1 1 are used, and drive 
wave Wl and W2 are generated. Timing until drive wave Wl is ou^utted from Signal PTS can be adjusted by ch a n g in g the data 
of the maintenance time amount nO a passage clear from drawing. Spacing of drive wave Wl and W2 can be adjusted by 
changing the data of the maintenance time amount n6. The drive wave after adjustment was shown in the lower berth of drawing 
16 . Here, the case where enlarged maintenance time amount nO and the value of n6 was made small was illustrated. Thus, by 
changing both data, the output timing of a drive wave can be adjusted and the formation location of a dot can be adjusted. 
[0076] In the example previously shown in drawtnR 1 5 , "4" was chosen as formation timing of black. The formation timing 
before selection needs to shift only the thing equivalent to "3", then one step of dots at the time of double action on the right It is 
necessary to bring forward only the thing which carriage moves to the left from the ri^t, then one step of formation timing at the 
time of double actioiL Therefore. CPU81 makes small the value of the maintenance time amount nO by one step about the contents 
of the parameter about the drive wave for the double action of black. Since it is not necessary to change spacing of drive wave Wl 
and W2 in case the formation timing of a large dot is adjusted, the maintenance time amount n6 is not changed here. Adjustment 
of the formation timing of a large dot is realized by changing the value of the maintenance time amount nO according to the 
relative amount of gaps from old formation timing in this way. 

[0077] Printer PRT needs to adjust the formation timing at the time of ♦♦♦♦ and double action, and formation timing mutual [ 
between dots ] about the dot of varieties called a small dot into the size formed in each color. Of course, the sequence that all the 
dots of these varieties were able to be defined beforehand is available also as what it sets up one [ at a time ]. However, since very 
various adjustments are required, the burden which adjustment takes becomes very large. On the other hand, what does not need 
to be adjusted anew exists in such formation timing. In this example, in order to mitigate the burden which adjustment of 
formation timing takes, after choosing the dot which should be adjusted, formation timing shall be adjusted. 
[0078] CPU81 performs printing processing of a dot comparison pattern as processing for choosing the dot which should adjust 
formation timing (step SI 15). Drawing 17 is the explanatory view showing the example of a dot comparison pattem. By the dot 
comparison pattem, the pattem shown in drawing IS using the black which adjiistment of formation timing ended, and the dot 
formed in other ink is printed. For example, the pattem shown by "K-fC" in draw in g 17 forms the dot at the time of ♦♦*♦ of 
cyanogen (C) in the part of the roxmd head which formed the dot at the time of**** of black, and was smeared away into the part 
of the round head which attached hatching in drawing I S . the same - "JC+LC", "K+M", "K+LM", and "K+Y" ~ the time of **•* 
of black " respectively light cyanog^ (LC), a Magenta (M), a ligjit Magenta (LM), and Hierro - a pattem is printed by the dot 
at the time of *♦*♦ of (Y). 

[0079] In this way, based on the printed result, a user chooses the dot which should be set as the adjustment object of formation 
timing. In an above-mentioned pattern, in the ink to which the formation timing at the time of **** has shifted from black, since a 
printing result of the rou^ sensibility is brought while the pattem of a null part or a shade is checked by looking, such ink is 
chosen. CPU81 performs processing which inputs the selected dot for adjustment (step SI 20). 

[0080] Next, it judges whether all setup of formation timing ended CPU81 (step SI 25). If the dot for adjustment is specified in 
step SI 20, since it means that the setup of formation timing is not completed, processing for adjusting the timing of return and the 
specified dot to step SI 00 is performed. On the other hand, when the dot for adjustment is not specified in step SI 20, decision 
difters according to the pattem printed by dot comparison pattern printing processing. Even ^en the pattem which performs the 
comparison with black and other ink is printed as shown in drawing 17 and the dot for adjustment is not specified, a setup of 
timing is judged to be what is not ended. About this reason, it mentions later, 

[0081 ] In this way, CPU81 performs processing for adjusting the formation timing at the time of ♦♦*♦ about the specified ink. 
Below, it explains as what two colors of cyanogen and light cyanogen were specified as as a candidate for adjustment CPU81 
prints the test pattem shown in drawong 15 about these ink (step SlOO). That is, the test pattem which has arrsmged the dot at the 
time of *♦** of the dot at the time of ♦*♦♦ of black, cyanogen, and light cyanogen in checkers is printed. The dot of cyanogen and 
light cyanogen changes formation timing into five steps, and is formed. Here, it is different from the case where the mode which 
changes formation timing is a criteria color, a little. The correspondence relation between PTS and a pixel should also be changed 
about the criteria color. The correspondence relation between PTS and a pixel is already being fixed in formation timing 
adjustment of a criteria color. Therefore, except a criteria color, PTS changes formation timing by not changing but changing 
spacing until a drive wave is outputted from PTS. 

[0082] IDrawing 18 is the explanatory view showing the appearance of the test pattem formed by two specified colors. By this 
example, although the test pattem of cyanogen and light cyanogen does not care about the pattem shown in drawing 15 as ^^diat is 
printed according to an individual, it shall arrange the pattem with which formation timing differs to a main scanning direction, 
shall arrange specified two or more colors in the direction of vertical scarming, and shall print a test pattem at once as shown in 
drawing 18 . A user specifies suitable formation timing per each of cyanogen and light cyanogen based on these printing results. 
CPU8I inputs the specified formation timing (step SI 05), and once memorizes it as a timing table. Moreover, as drawing 16 
showed, the value of the maintenance time amount nO at the time of **** is changed among the parameters of a drive wave of 
each color according to the specified timing. 
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[0083] Adjustment of the formation timing between the colors of black and other colors was realized by the above processing. 
Here, the class of dot to which Printer PRT should adjust formation timing, and relation with the dot which adjustment already 
ended are explained. Dravidn g 19 is the explanatory view showing the class of dot which Printer PRT should adjust Printer PRT 
- black QQ, cyanogen (O^U^t cyanogen (LC), a Magenta (M), a li^t Magenta (LM), and Hierro - a large dot, an inside dot, 
and a small dot are formed in each color of (Y). Each dot which can be formed in a lengthwise direction at the time of ♦♦♦*, and 
each dot which can be formed in a longitudinal direction at the time of double action were shown in drawing 19 . In addition, only 
some ink was shown on account of illustration. Strictly, it is desirable to adjust formation timing in the combination 
corresponding to the formation timing at the time of these reciprocation, i.e., all the masses of drawing 19 . 

[0084] However, if adjustment of formation timing is carried out for every dot of various kinds in fact, the gap between the dots of 
a different class will also be canceled mostly. The need of similarly also performing adjustment between differait colors in all 
combination is low, and if one of typical dots is followed, it will be thought that it is enough. At this example, adjustment 
between colors shall be carried out by the criteria dot, i.e., a large dot Hatching showed the combination to T^ch adjustment of 
formation timing becomes unnecessary from these viewpoints in drawing 19 , Of course, it cannot be overenq)hasized that 
formation timing may be adjusted about the combination which attached hatching. 

[0085] In this example, the formation timing at the time of ♦♦♦♦ and double action was first adjusted about the large dot of black 
as already explained. This is equivalent to the combination shown by in drawing 19 . Next, in the above-mentioned example, 
the formation timing between black and other colors was adjusted about the large dot This is equivalent to the combination 
shown by "♦*" in drawing 19 . Although the above-mentioned example is adjusting formation timing between ink by the dots 
formed at the time of****, since it has ended, adjustment of the round trip about black is synonymous with the combination of 
in drawing 19 . 

[0086] In the above processing, adjustment of the formation timing of the round trip about the large dot of colors other than black 
is unsettled a passage clear from drawing 19 . Moreover, it is unsettled also about adjustment of the formation timing of an inside 
dot and a small dot As a result of printing a dot comparison pattern ( drawing 17 ) about black and other ink, even \^en which 
ink is not previously specified in step SI 25 of drawing 14 , the reason judged to be v/haX the timing setting has not ended is that 
the unsetded part remains in this way. CPU81 performs dot comparison patt^ printing processing again in order to perform 
these adjustments (step SI 15). In this example next, processing for adjusting the formation timing of a round trip is performed 
about the large dot in each ink other than black. This is equivalent to the combination shown by in drawing 19 . 
[0087] Drawing 20 is the explanatory view showing the example of the dot comparison pattern formed by the large dot in each 
ink. The test pattem of drawing 15 is printed using the large dot at the time of ♦♦♦*, and the large dot at the time of double action 
for every color of cyanogen, light cyanogen, a Magenta, a light Magenta, and Hierro as illustrated. A rough deposit arises about 
the color from which the formation timing of a round trip has shifted. CPU81 inputs the color which the user chose as a candidate 
for adjustment (step SI 20). 

[0088] Since the adjustment about an inside dot and a small dot is unsetded a passage clear from drawing lg , it is not concemed 
with whether the candidate for adjustment is chosen in the above-mentioned step SI 20, but CPU81 returns to processing of step 
S 1 00. When the color for adjustment is chosen, in the color, as shovm in drawing 18 , the test pattem which changed formation 
timing is formed, and the selection result of suitable timing is inputted. In this way, termination of the adjustment about a large 
dot performs adjustment about an inside dot similarly. This is equivalent to the combination of in drawing 19 . In addition, 
about an inside dot, dot comparison patterns ( drriwing 20 ) also including black are printed. 

[0089] Termination of the adjustment about an inside dot prints a dot comparison pattem ( drawing 20 ) about a small dot. This is 
equivalent to the combination of in drawing 19 . When the col or which should adjust formation timing is specified, CPU81 
performs adjustment processing of return and formation timing to step SI 00. When the color which should be adjusted is not 
specified, CPU81 is judged to be what all adjustments of formation timing ended (step S125 of drawing 14 ), and the timing table 
set up by the adjustment till then is outputted to Printer PRT (step S130). That is, a series of parameters v/tdch specify a drive 
wave about each round trip of each color are outputted to Printer PRT. This parameter is memorized by PROM of Printer PRT and 
specifies the dot formation timing at the time of future printings. 

[0090] Drawing 21 is the explanatory view showing the example of a timing table. Although formation timing was set up by each 
round trip for every dot of each color, the timing of each romd trip was shown only about the large dot of each color on account of 
illustration. Each color and the formation timing of each direction are specified on the basis of the time of ♦*♦* of black (K) as 
illustrated. For example, since it is suitable, as for the formation timing at the time of the double action of K, the value 4 is 
memorized for "No. 4" by the timing table, as drawuitr 15 ejqilained. The value for realizing formation timing respectively suitable 
about other colors and directions is memorized. 

[0091] Usually the ink which needs to carry out formation timing earher than old timing, and the ink which needs to be made late 
are intermingled a passage clear from dra wing 2 1 . By the test pattem of drawing 15 , the formation location of a dot used as the 
candidate for adjustment moves to right-hand side fix>m left-hand side relatively as it shifts with 1-5. Drawing 22 is the 
explanatory view showing the relation between the migration direction of carriage, and the formation location of a dot. The 
migration condition at the time of **** was shown in drawing 22 (a). Moving the formation location of a dot to right-hand side 
gradually responds to delaying formation timing gradually as 1-5 in drawing show. The migration condition at the time of double 
action was shown in drawing 22 (b). Moving the formation location of a dot to right-hand side gradually responds to bringing 
formation timing forward gradually as 1-5 in drawing show. Therefore, when the dot used as the candidate for adjustment is 
formed at the time of ****, formation timing will be delayed gradually. Conversely, when the dot used as the candidate for 
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adjustment is formed at the time of double action, fonnation tuning will be gradually brought forward. 
^ [0092] CPUS 1 specifies the amount of adjustments from old formation timing based on the value of a timing table. And according 

to the exception of ♦♦♦♦ or double action, fonnation timing is changed according to the amount of adjustments. Modification of 
formation timing is realized by changing the maintenance time data nO and n6 of a drive wave as it was already explained. What 
is necessaiy is to change only data nO, in adjusting the timing of a large dot What is necessary is to change only data n6, in 
adjusting the timing of an inside dot What is necessary is just to change data n6, changing data nO, in adjusting the timing of a 
small dot, so that this modification may be compensated, that is. the data nO ~ the specified quantity — it is the same when it is 
made small - what is necessary is just to enlarge the data n6 Only the output timing of drive wave Wl can be changed without 
changing the output Hming of drive wave W2 by carrying out Uke this. At step S130 of drawing 14 , the parameter set up by 
doing in this way is ou^utted to Printer PRT. 

[0093] In the above-mentioned example, the case where made black into a criteria color and it adjusted by making a large dot into 
a criteria dot was illustrated. Here, the setting approach of a criteria color and a criteria dot is explained. When adjusting 
fonnation timing as above-mentioned, there is also a dot which needs to be delayed if there is also a dot which needs to bring 
fonnation timing forward firom an old conditioiL As for a criteria color and a criteria dot, it is desirable to choose so that such 
adjustment of formation timing may be performed smoothly. 

[0094] Drawing 23 is the explanatory view showing the situation of adjustment of formation timing when the ou^ut timing of a 
drive wave makes comparatively eariy ink a criteria color. As drawing 16 e^lained previously, spacing until drive wave Wl is 
outputted from Signal PTS is set up by the maintenance time amount nO. The drive wave of a criteria color was shown in the 
upper case of drawing 23 . The maintenance time amount nO shall be set as a comparatively small value. In this case, formation 
timing of Ink A should be carried out earUer than a criteria color. When carrying out formation timing of Ink A early exceeding 
the time amount nO until it outputs drive wave Wl of a criteria color, drive wave Wl of Ink A will be outputted ahead of Signal 
PTS. 

[0095] The appearance of a drive wave of the ink A after adjustment was shown in the lower berth of drawing 23 . The 
maintenance time amount nO will take a negative value. Signal PTS is a signal for taking the synchronization which outputs to a 
head the print data in which the condition of turning on and off of a dot is shown for every pixel. Therefore, outputting drive wave 
W 1 in advance of Signal PTS will drive a head in the condition that print data are not supplied, and it caimot realize suitable 
printing. Thus, when the ink in which fonnation timing becomes earlier than Signal PTS exists, the processing which delays 
fonnation timing on the whole also including a criteria color is needed separately so that formation timing may become after 
Signal PTS, and adjustment processing of formation timing becomes complicated. Therefore, as for a criteria color, it is desirable 
to choose the ink which is fiilly generous from Signal PTS to the output of a drive wave. 

[0096] On the other hand, late ink ako has unsuitable formation timing as a criteria color. I>rawing 24 is the explanatory view 
showing the situation of adjustment of formation timing when the output timing of a drive wave makes comparatively late ink a 
criteria color. The drive wave of a criteria color was shown in the upper case of drawing 24 . The maintenance time amoxmt nO is 
set as the comparatively large value. In this case, fonnation timing of Ink B should be made later than a criteria color. The back 
end of drive wave W2 of Ink B will be outputted after a signal PTS2 as it shows in the lower berth of drawing 24 in making 
formation timing of Ink B late exceeding the time amount tr until the following signal PTS2 is outputted since it finishes 
outputting drive wave W2 of a criteria color. 

[0097] Suitable printing cannot be realized when a signal PTS2 is outputted while drive wave W2 having been outputted. Thus, 
when the ink in which the back end of a drive wave becomes later than a signal PTS2 exists, the processing which brings 
formation timing forward on the whole also including a criteria color is needed separately so that it may finish outputting a drive 
wave before a signal PTS2, and adjustment processing of formation timing becomes complicated. Therefore, as for a criteria color, 
it is desirable to choose the ink which has allowances of enou^ in spacing from the back end of a drive wave to the following 
signal PTS2. 

[0098] The criteria color of this example is chosen in consideration of both sides shown by drawing 23 and drawing 24 . That is, 
the ink conesponding to the timing near the middle is chosen as a criteria color among the formation timing of each color. If it 
carries out like this, it will become possible within spacing to which Signal PTS is outputted to reali2se adjustment of formation 
timing mostly. 

[0099] A criteria dot chooses similarly the dot which can adjust formation timing smoothly about the dot of various kinds. Printer 
PRT forms a small dot using drive wave Wl, forms an inside dot using drive wave W2, and forms a large dot using the both sides 
of drive wave Wl and W2. From drive wave Wl, the ink droplet corresponding to a small dot is breathed out with a late flying 
speed as drawing 12 explained. From drive wave W2, the ink droplet corresponding to an inside dot is breathed out with a quick 
flying speed. 

[0100] The case where formation timing is adjusted on the basis of an inside dot with a quick flying speed is considered. When 
spacing until drive wave W2 are outputted from Signal PTS is comparatively short, the same condition may arise as drawing 23 
explained previously. That is, in case the formation timing of a small dot is adjusted, it may be necessary to output drive wave Wl 
in advance of Signal PTS. 

[0101] The case where fonnation timing is adjusted on the basis of a small dot with a slow flying speed on the other hand is 
considered. When spacing until drive wave Wl is outputted from Signal PTS is comparatively long, the same condition may arise 
as drawing 24 explained previously. That is, in case the formation timing of an inside dot is adjusted, the back end of drive wave 
W2 may be left behind after the following signal PTS. Furthermore, since drive wave Wl and W2 are outputted continuously. 
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when it is necessary to bring the foimation timing of an inside dot forward, the back end of drive wave Wl and the tip of drive 

wave W2 may lap. 

[0102] As for this viewpoint to a criteria dot, it is desirable for a flying speed to choose a middle dot hi this example, the large 
dot formed using the both sides of drive wave Wl and W2 will be desirable. Moreover, as for a criteria dot, it is also desirable for 
the eflfect which a gap of a dot has on image quality to choose a large dot. Also from this viewpoint, a large dot will be desirable 

in this example. 

[0103] In addition, in this example, since the regurgitation rate of ink did not have a big difference for every color, the criteria 
color was set up based on formation timing. When a significant difference exists in a flying speed for every ink, it is also possible 
to choose as a criteria color the ink breathed out with a middle flying speed also in consideration of the flying speed of each ink 
like selection of a criteria dot Moreover, it is also desirable to rechoose a criteria color based on the above-mentioned selection 
approach, whenever it adjusts formation timing. 

[0104] According to the airline printer of this exan^)le explained above, the formation timing of a dot can be adjusted for every 
ink and dot. Therefore, a gap of the formation location of the dot in bidirectional record can be controlled, and image quality can 
be improved, especially — the former — either — the airline printer of tfiis example has a large meaning about the dot of all ink and 
all classes at the point which can adjust formation timing to adjustment of foimation timing having been possible for only about 
the dot of a single color and a single class. Consequent^, it also becomes possible to adjust foimation timing focusing on the dot 
which is easy to affect image quality in bidirectional record, and it can improve image cpiality greatly. 

[0105] Moreover, in the airline printer of this example, there is the description that the adjustment burden of formation timing is 
light. When adjusting formation timing about the dot of multiple color and varieties, in having adjusted all combination in detail, 
the burden which requires for adjustment becomes very large. It is difficult to perform sufficient adjustment actually. On the other 
hand, in this example, after choosing the dot which needs to adjust formation timing using a dot comparison pattern, adjustment 
is performed. Therefore, the burden in adjiistment of formation timing can be mitigated and adjustment sufficient about the dot 
which the gap to the extent that image quality is actually affected has produced can be performed. 

[0 106] In the above-mentioned example, the dot at the time of and double action used the test pattern arranged in checkers ( 
drawing 15 ). Not only this arrangement but various modification is possible for the test pattern used for adjustment of formation 
timing. Drawing 25 is the explanatory view showing the test pattern as the 1st modification. By this test pattern, arrangement of a 
dot was changed to drawrag 15 and it considered as the arrangement to which the dot at the time of *♦** and double action aligns 
in a main scarming direction, respectively. Drawing 26 is the explanatory view showing the test pattern as the 2nd modification. 
By this test pattern, it considered as the pattern which draws the ruled line of the.direction of vertical scanning using the dot at the 
time of **** and double action. All over drawing, the condition of having changed the formation timing at the time of double 
action to five steps was shown. The test pattern with which the condition of having attached "4" was formed most appropriately is 
shown. If detection of a gap of formation timing is possible for a test pattern, it can apply not only these but further various 
patterns. 

[0107] Moreover, it is good also as that as which a user chooses the pattern which once prints these various test patterns and is 
easy to recognize a gap of a dot. Drawing 27 is the e;q)laiiatory view showing the printing result for test pattern selection. It is 
good also as that as which a user chooses the pattern which prints test pattern A-E prepared beforehand in advance of adjustment 
of formation timing, and is used for adjustment. According to a criteria color or the magnitude of a criteria dot, the ease of 
recognizing of a gap of the dot in each test pattem may change. Thus, selectable, then suitable adjustment is [ a test pattem ] 
realizable. 

[0108] hi the above-mentioned example, the case where a small dot differed in the flying speed of ink from an inside dot was 
illustrated. This invention can be applied according to the difference in the flying speed of each dot, and the output mode of a 
drive wave with the time of *♦** and double action, respectively. Drawing 28 is the e3q)lanatory view showing the situation of 
adjustment of the formation timing in the case of differing the flying speed of a small dot and an inside dot. It is equivalent to the 
condition that this example explained. That is, in drive wave Wl, a small dot is formed in the ink breathed out with the late flying 
speed VI, and an inside dot is formed drive wave W2 in the ink breathed out with the quick flying speed V2. although the 
formation timing between different dots is omitting adjustment in the example — both — a small dot and an inside dot can be 
formed in the same location D on a print sheet P by adjusting the spacing a of drive wave Wl and W2. 

[0109] Since the nugration direction of carriage is reversed at the time of double action, drive wave Wl and W2 are outputted in 
the condition which shows in drav^oiig 23 . Therefore, the location which a small dot reaches can be adjusted by adjusting the 
spacing b until drive wave Wl is outputted at the time of double action. Moreover, the location which an inside dot reaches can be 
adjusted by adjusting the spacing c of drive wave Wl and W2 at the time of double action. Consequentiy, when flying speeds 
differ for every drive wave, the time of double action can also make the thing using the same drive wave, then the formation 
location of each dot both ways in agreement 

[0110] In addition, the case where bidirectional record was performed was illustrated in the above-mentioned example. When the 
regurgitation rates of ink differ for every amount of ink like drawing 28 , the formation location of each dot can be adjusted by 
changing spacing of the section a in drawing. Therefore, a gap of each dot fi^om which the amount of ink differs also in the airline 
printer which records not only by the airline printer but by the one way which performs bidirectional record can be controlled, and 
image quality can be improved. Since the method of adjusting formation timing in one-way printing is the same as that of the case 
of bidirectional record, detailed e^q^lanation is omitted. 

[01 1 1] Drawing 29 is the e^lanatory view showing the situation of adjustment of formation timing when the flying speed of a 
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small dot and an inside dot is the same. That is, flying-speed Vl' by drive wave Wl and flying-speed V2' by drive wave W2 are 
> almost equal. Therefore, a small dot is foraied in the location Dl on a print sheet P at the time of and an inside dot is formed 

in a location D2. In this case, by adjusting the spacing d of drive wave Wl and W2, both spacing can be adjusted so that a small 
dot and an inside dot may be foxm^ in 1 pixel. A formation location cannot be made completely in agreement 
[0112] The migration direction of carriage is reversed at the time of double actioiL When the flying speed of a small dot and an 
inside dot is the same, it is desirable to also reverse the output order of a drive wave at the time of double action. It is desirable to 
output in order of drive wave W2 and W 1 to outputting in order of drive wave W 1 and W2 at the time of at the time of 
double action as shown in drawing 29 . When outputting a drive wave in this way, the location \^ilich an inside dot reaches can 
be made in agreement with D2 by adjusting the spacing e until drive wave W2 are outputted at the time of double actioiL 
Moreover, the location which a small dot reaches can be made in agreement with Dl by adjusting the spacing f of drive wave W 1 
and W2 at the time of double action. Consequently, when a flying speed is the same, a fomiation location can be made both ways 
in agreement for eveiy drive wave for every thing which reverses a drive wave at the time of double action, then dot According to 
the difference in the flying speed of not only an above-mentioned example but each dot, and the output mode of a drive wave with 
the time of *♦♦* and double action, the adjustment approach of formation timing is changed suitably and this invention can apply 
it 

[01 1 3] (4) The 2nd example : explain the 2nd example of this invention below. In the 2nd example, the head of Printer PRT is 
different from the 1 st example. In the 1st example, the case where the regurgitation of the ink was carried out using a 
piezo-electric element was illustrated. In the 2nd example, the head which carries out the regurgitation of the ink by energization 
to a heater is applied. Drawing 30 is the oqjlanatory view showing the principle which carries out the regurgitation of the ink by 
energization to a heater. Nozzle Nz is equipped with Heater HT at the ink path as illustrated. If it energizes at this heater HT, air 
bubbles BU will arise in ink and ink droplet IQ will be breathed out by that pressure. In the 2nd example, two kinds of dots, a 
large dot and a small dot, are formed by equipping each nozzle with two heaters and changing the energiyation condition to each 
heater. A small dot will be formed if it energizes only to one side of two heaters. A large dot will be formed if it energizes at both 
heaters. 

[01 14] In connection with the device of a head being different, the configuration of the driving signal generation section 55 in 
Printer PRT is also different from the 1st example. Drawing 31 is the explanatory view showing the configuration of the driving 
signal generation section in the 2nd exan^le. From a transmitter, it is outputted to the heaters HTl and HT2 at which each nozzle 
is equipped with the original driving signal through the delay circuit DL to the timing corresponding to each pixel as iUustrated. It 
is placed between heaters HTl and HT2 by the mask circuits MSKl and MSK2, respectively, and the mask of a drive wave is 
performed according to print data. In the case of the print data which mean the agenesis of a dot, the both sides of the mask 
circuits MSKl and MSK2 do the mask of the drive wave so that energization may be performed to neither of heaters HTl and 
HT2, In the case of the print data which mean formation of a small dot, only the mask circuit MSK2 carries out the mask of the 
drive wave so that energization may be performed at a heater HT 1 . In the case of the print data which mean formation of a large 
dot, neither of the mask circuits performs the mask of a drive wave so that energization may be pCTformed to the both sides of 
heaters HTl and HT2. 

[0115] The delay circuit DL plays the role which adjusts the timing by which a original driving signal is outputted to heaters HTl 
and HT2- Adjustment of timing is performed according to the delay data memorized by Memory MM. Delay data are memorized 
by Memory MM about the time of each of a small dot and a large dot, and double action. By outputting print data and the 
delay data according to the direction of horizontal scanning from Memory MM, it can energize to the suitable timing for heaters 
HTl and HT2, and a dot can be formed. 

[0116] (Drawing 32 is the explanatory view showing the situation of adjustment of the formation timing in the 2nd example. A 
original driving signal is outputted synchronizing with the signal PTS corresponding to each pixel. About a small dot, only delay 
time DTS is overdue from Signal PTS, and a driving signal is ou^utted. About a large dot, only a delay time DTL is overdue from 
Signal PTS, and a driving signal is outputted. The value equivalent to delay time DTS is memorized as delay data corresponding 
to a small dot by Memory MM, and the value equivalent to delay time DTL is memorized as delay data corresponding to a large 
dot. Thus, the formation timing of each dot can be adjusted according to an individual by adjusting the delay time corresponding 
to each dot according to an individual. 

[0117] The processing for adjusting formation timing itself is the same as that of the 1st example. That is, formation timing can 
be adjusted by printing the test pattern same vnih having been shown in drawing 15 , and choosing suitable timing. Adjustment 
of formation timing was realized by changing maintenance time amount among the parameters which specify a drive wave in the 
case of the 1st example. On the other hand, in the case of the 2nd example, it is different in that adjustment of formation timing is 
realized by changing above-mentioned delay data. Also in the 2nd example, in order to adjust formation timing in various 
combination, after choosing suitably the dot which prints a dot comparison pattem and serves as a candidate for adjustment, it is 
desirable to adjust formation timing. 

[0118] According to the airline printer of the 2nd example explained above, even when the drive wave according to individual 
according to the class of dot is outputted, the formation timing of a dot can be adjusted appropriately. Therefore, like the 1st 
example, a gap of the dot in bidirectional record can be controlled and image quality can be improved greatly. 
[01 19] The case where bidirectional record was performed was illustrated in the 2nd example. The formation location of each dot 
can be adjusted by changing spacing imtil a driving signal is outputted from Signal PTS for every amount of ink also with the 
head of the 2nd example. Therefore, a gap of each dot from which the amount of ink difiers also in the airline printer which 
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records not only by the airline printer but by the one way which performs bidirectianal record can be contralled, and miage quality 
can be in^Trov&d. Since the method of adjusting formation timing in one-^y printing is the same as that of the case of 
bidirectional record, detailed explanation is omitted. 

[0 1 20] In addition, the 1st exantiple showed the case where the head which carries out the regurgitation of the ink by the 
piezD-electric element was used, and the 2nd example showed in it the case where the head which carries out the regurgitation of 
the ink by energization to a heater was used. Application of each example is not limited to the configuration of these heads. The 
1st example can also be applied to what kind of airline printer, if the drive wave corresponding to two or more kinds of dots is the 
configuration continuously outputted to each pixel. It is good also as v/hat is applied vAiisa driving the head which cames out the 
regurgitation of the ink by energization to a heater by this drive wave naturally. If the 2nd exB^^>le is the configuration that only 
the drive wave corresponding to each dot is ou^utted, it can also be applied to what kind of airline printer. It is also possible to 
apply to the airline printer which outputs a drive wave which is naturally diffo^t for every dot class to the head vAddx carries out 
the regurgitation of the ink by the piezo-electric element. Of course, it is also possible any exan^ile and to apply to the airline 
printer of the configuration of those other than these. 

[0121] In the above-mentioned exan^)le, formation timing was changed to five steps, the test pattern was printed, and the case 
where suitable timing was chosen was illustrated. Such an adjustment approach of formation timing is good also as what is 
serially adjusted to good timing by not passing to an exanq)le, but repeating the input of formation timing, and printing of the test 
pattern by this foraiation timing, and performing them. Moreover, it is good also as what equips a printer PRT body with the 
function equivalent to the above-mentioned computer 90, a printer driver 96, and the input section 92, and can adjust dot 
formation timing by the printer PRT independent 

[0122] As mentioned above, although the various examples of this invention have been explained, this invention is the range 
which is not limited to these and does not deviate from the summary, and operation with various gestaltrai is possible for it. It 
does not matter even if it is good also as v/haX realizes processing realized by software in the above-mentioned example by 
hardware and performs the reverae. 



[Translation done.] 
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